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Ulkemiz 1999 yilindan bu yana uluslararasi diizeyde yapilan TIMMS sinavlarina, 2003’ten bu yana da
PISA sinavlarina katilmakta fakat aradan gecen zamana karsin siralamada arka siralardan 6n siralara
ilerleyemedigi goriilmektedir. Ulusal ve uluslararasi arastirmalarla pek cok alanda olumlu etkilerinin
ortaya konuldugu miizigin matematigin 6gretiminde disiplinlerarasi kullanimi, kullanilan yéntem ve
stratejilere bir katki saglayabilir. Amac1 matematik egitiminde miizige dayanan materyal gelistirerek,
[Ikégretim 3.simf 6grencilerinin tutum, erisi, coklu zeka alanlar1 ve hatirda tutma diizeyi iizerindeki
etkilerini arastirmak olan TUBITAK projesinden yola ¢ikilarak miizigin matematik &égretiminde
kullanimina yo6nelik bir model dnerisi gelistirilmistir. Bu arastirma, modelin uygulama asamalarini ve
ayrintilarini géstermesi bakimindan arastirmacinin proje yiiriitiiciisii olarak gézlem ve uygulamalarina
dayali, gozlemsel bir durum g¢alismasidir. Gelistirilen model 6nerisi mizigin matematik 6gretiminde
kullanimini raslantisalliktan kurtararak daha sistematik uygulamalar yapilmasimi saglayacaktir.
Sozkonusu model dnerisi egitim bilimleri, sinif egitimi, matematik 6gretimi, miizik, program gelistirme,
istatistik, 6lcme ve degerlendirme alanlarina dayal gii¢cli kuramsal temellere sahip oldugundan
disiplinlerarasi bir yaklasimi sergilemektedir.

Anahtar Kelimeler: Disiplinlerarasi yaklasim, miizikle matematik 6gretimi, matematik 6gretimi, miizik
Ogretimi, model onerisi.

Abstract

Turkey has been participating in international TIMMS exams since 1999 and PISA exams since 2003, but
it seems that despite the passing time, it has not been able to move from the back to the front row in the
ranking. National and international researches have shown that Interdisciplinary use of music in
mathematics teaching, which has positive effects in many areas, can contribute to the methods and
strategies used. A model proposal was developed for the use of music in mathematics teaching based on
the TUBITAK project, whose aim is to develop material based on music in mathematics instruction and
to investigate the effects of 3rd grade students on attitude, achievement, multiple intelligence domains
and remembering levels by the researcher. This research is an observational case study according to the
observations and applications of the researcher as the project manager in terms of showing the
application stages and details of the model. Based on this project, a model that can be followed in
teaching of music in mathematics instruction and other fields is suggested. Based on the quantitative
data, the model proposal developed from this project will enable the use of music in mathematics
instruction to be more systematic by freeing it from randomness. This model proposes an
interdisciplinary approach as it has strong theoretical foundations based on educational sciences,
classroom education, mathematics, music, curriculum development, statistics, measurement and
evaluation.
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GIRIS

Ulkemiz 1999 yilindan bu yana uluslararasi diizeyde yapilan TIMMS sinavlarina, 2003’ ten bu
yana da PISA sinavlarina katilmaktadir. PISA 2018 sonugclarinda Tiirkiye Okuma becerilerinde
78 iilke icinde 40. Siradadir. Yetmis dokuz iilke arasinda matematik alaninda 42. sirada, 37
OECD iilkesi arasinda ise 33. sirada yer almaktadir (pisa.meb.gov.tr,2018 Tiirkiye On Raporu).
TIMMS 2019 dordiincii sinif matematik degerlendirmesinde en basarili tilke 625 puanla
Singapur olurken Hong Kong, gliney Kore, Tayvan ve Japonya yiiksek basar1 gosteren diger
Asya iilkeleridir. Tiirkiyenin dérdiincii siif diizeyinde ortalama matematik puani 523 olarak
hesaplanmistir. Bu puanla Tiirkiye, 58 katilimci iilke arasinda 23. sirada yer almistir.
(odsgm.meb.gov.tr, Timms 2019 Tiirkiye On Raporu). TIMSS 2019’da da 6grencilerin sosyo-
ekonomik durumu ve ortalama puani arasinda bir iliski oldugu gortilmektedir. Buna gore,
Ogrencinin sosyo-ekonomik durumu iyilestikce puani artmaktadir. Tiirkiye’de 6grencilerin
%712’si alt matematik yeterligi diizeyine erisememigtir. Ileri matematik yeterligine sahip
6grenci orani (%15) diizeyinde kalmistir. Matematik 6gretiminde yasanan basarisizlik
nedenlerinin arasinda 6grencilerin matematige karsi sahip olduklari olumsuz tutumlar, diisiik
akademik benlik kavrami, matematik korkusu nedeniyle 6zgiliven eksikligi yanisira ilkokul
diizeyinde sinif 6gretmenlerinin kullandiklar1 yontemler, ailenin sosyo-ekonomik durumu,
evdeki 6grenme kaynaklari, 6grenci ve veli anketlerinde sorulan sorularla evdeki kitap sayisi,
internet baglantis1 ve/ya kendine ait bir odasinin olmasi durumu ve velinin egitim ve is
durumu etkili olmakta, dersi sikici ve sevimsiz hale getirebilmektedir (Baykul, 2003:11,
odsgm.meb.gov.tr, Timms 2019 Tiirkiye On Raporu).

Sanatin temsilcisi olan miizik ile bilimin temsilcisi sayilan matematik arasinda ortak temeller
bulunmaktadir. Ulkemizde yapilan bazi arastirma sonuclara bakildiginda ise Karsal (2004),
tarafindan yapilan ilk6gretim 1. kademedeki 8 yas grubu 6grencilerinin matematik ve miizik
yetenekleri arasindaki iliskinin incelendigi arastirmanin bulgularina goére 6grencilerin muzik
yetenekleri ve matematik basarisi arasinda istatistiksel acidan 0.42’ lik bir anlamh iliski
bulunmustur. Ogrencilerin miizik yetenegi yiikseldikce matematik basaris1 artmaktadir. Ayrica
arastirmanin diger bir bulgusuna gore de 6grencilerin miizik yetenekleri ve soyut zekalari
arasinda istatistiksel acidan 0.30’ luk bir anlaml iliski bulunmustur. Yani 68rencilerin muzik
yetenegi arttikca soyut zekasi da artmaktadir.

Bunun yanisira Shaw, Graziano, Peterson, (1999). Dikici (2002), Kocabas (2003), Cavanaugh,
(2005). Yoshida, (2005). Gogiis (2008), Dincer, Ece ve Yildizlar (2008), Kocabas (2009),
Biitiiner (2010), Talsik (2013), Ataman (2014), Yagisan, Koksal, Karaca (2014), Tan (2016),
Kivilcim ve Mertoglu (2017), Isitan ve Dogan (2020) tarafindan yapilan bir ¢ok arastirma
miizigin matematik ile arasindaki olumlu iliskiyi ve miizigin kullaniminin, matematik basarisi
lizerindeki olumlu etkilerini gostermektedir. Vural, Ece ve Eren (2019:66) tarafindan yapilan
bir bagka arastirmada ise matematik dersinde 6grencilere dinletilen miizigin istem disi
bicimde zihinlerinde canlandirdiklar1 imajlar aracilifiyla bazi ipuglar olusturdugu ve ders
basarisi lizerinde olumlu etkilerinin oldugu ortaya konmustur. Gardner ve digerlerine gore
(1996) cocuklarin matematik kavram ve becerilerini zevk alarak anlamalarini gelistirmek icin
miizik kullanarak, cocuklarin farkh zekalardan yararlanip matematige erisim kazanmalarina
yardimci olunabilir.

Cagimizin problemleri ve ¢6ziim yollar tek bir alandaki bilgi ve becerilerle sinirli olmayip
birden fazla konu alaninin anlamlh bir sekilde birlestirilerek diizenlenmesini, islevsel bir
sekilde uygulanmasini, yeni 6gretim ve 6grenme yontem ve stratejilerinin gelistirilmesini
zorunlu kilmaktadir.
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Duman ve Aybek’in (2003) Jacops’tan (1989) aktardigina goére disiplinler arasi 6gretim
yaklasimi merkeze bir konuyu, olayi, problemi, basligl ya da deneyimi, birden fazla disiplinin
yontemi ve anlayisiyla ele alan bir yaklasim olarak tanimlanmistir. Yildirim’a (1996) gore de
disiplinler arasi 6gretimde belirli bir kavram (ya da problem, konu) temel alinarak, bu
kavrama degisik yonlerden 1sik tutabilecek bilgi ve beceriler ilgili alanlardan alinarak
biitlinlestirilir. Yani disiplinler arasi bir organizasyon sayesinde 6gretim siireci, hem belirli
disiplinlere ait bilgi ve becerilerin 6grenilmesine hem de bunlarin anlaml bir bicimde bir araya
getirilerek kullanilmasina yardimci olur. Disiplinler arasi yaklasim, baska disiplinlerle
iliskilendirme 2006 Ilkogretim Okullar1 programlariyla birlikte iilkemizde de uygulamaya
sokulmustur (MEB, 2006). ilkokul Matematik Dersi Ogretim programimin uygulanmasinda
(MEB 2015, 2018) Matematigin hayatin bir pargasi olduguna vurgu yapilmaktadir. Gerek
glinliik hayatta karsilasilan gerekse hayat bilgisi ve sosyal bilgiler dersi icinde yer bulan saglikli
ve planli yasam, vergi bilinci, sosyal giivenlik hak ve yiikiimliltkleri, tasarruf bilinci gibi
konularin, matematik ders konulari ile iliskisinin 6zellikle vurgulanmasi istenmektedir. Bunun
yanisira Ogrencilerin farkli 6grenme stillerinin ve stratejilerinin de ortaya c¢ikarilmasi
onerilmektedir.

“Disiplinler aras1” kavrami zamanla ¢ok disiplinli, ¢capraz disiplinli ve disiplinler otesi yaklasim
seklinde bir gelisme gostermistir (Turna ve Bolat;2015). Capraz disiplinli yaklasim, bir
disipline bir baska disiplin perspektifinden bakilmasidir. Capraz disiplinli yaklagimda iki
disiplinden biri digerinden baskindir. Diger disiplin pasif durumdadir. Matematik tarihi, muzik
fizigi gibi konular capraz disiplinli yaklasimla incelenebilecek konulardir. Bu arastirmada da
matematik kazanimlar1 miizik materyali yoluyla olusturulmaya ¢alisildigindan ¢apraz disiplinli
yaklasim olarak ele alinabilir.

iIkégretim 3. Simif 6grencilerinin matematik dersine yonelik olumlu tutumlar gelistirmeleri,
akademik basarilarini arttirmak ve ¢oklu zeka alanlarini ne derece harekete gecirdigini ortaya
koymaya yonelik MEB tarafindan kabul edilen, TUBITAK destekli 106G140 no’lu KAMAG
projesi olan “Matematik Ogretiminde Miizige Dayanan Materyal Gelistirme” projesinin pilot
uygulamasindan hareketle gelistirilen “Disiplinler arasi Yaklasimda Bir Model Onerisi: Miizikle
Matematik Ogretimi” modelinde dort asamadan olusan bir model gelistirilmistir ( Kocabas,
2019:24).

Modelin Amaci

Arastirma alan yazini bulgularindan ve matematiksel yeterliklerin kazandirilmasi, matematigin
zor bir ders oldugu kanisinin degistirilmesi ve 6grencilerde matematige karsi olumlu tutum
gelistirilip, akademik basariy1 tetiklemesinde deneysel bir uygulamadan yola c¢ikilarak
disiplinler arasi bir yaklasimla miizikle matematik 6gretimi modelinin asamalarin1 ortaya
koymak ve sistematik bir program icerigi diizenlemesi amaglanmistir.

Modelin Onemi

1.Matematigin bireyin zihinsel ve disiinsel gelisime olumlu etkisi, cocuklarin ve genglerin
matematikten korkmamasinin ve sevmesinin akademik basariy1 olumlu yonde etkileyecegi
arastirma kapsamina giren énemli noktalardir. Ogrencilerin bircogu hata yapma korkusuyla
matematik etkinliklerinden uzak durmaktadirlar. Matematik 6grenmenin zorlugu matematigin
kendi yapisindan oldugu kadar ona karsi gelistirilen 6n yargt ve korkulardan da
kaynaklanmaktadir. Miizikle matematik, duyusal kayit icin veri olusturmaktadir. Secici alg1 ve
dikkat ile sarkilar anlamli hale geldigi icin kisa siireli bellekten uzun siireli bellege
kodlanmaktadir (Tarman, 2016). Bu o6nyargi ve korkulari ortadan kaldirarak matematige
yonelik olumlu tutumlarin gelistirilmesi bakimindan énemlidir. Bu nedenle model bilgi isleme
kurami bakimindan miizikle 6grenme stratejisi sunmaktadir.

2.Bunun yani sira daha okula basladig ilk giinden itibaren giinliik yasamla baglar iyi
kurulamayan matematik, glinliik hayatta neye yaradigi anlatilmadig1 veya anlatilamadig icin
0grenci tarafindan hayatla baglantis1 olmayan bir kurallar yigin1 olarak algilanmaktadir.
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Cocuklarin problemlerle karsilastiklari ortam, problemlerin ¢dzlimi sirasinda benimsedikleri
yontemi belirleyen temel unsurlardan olarak kabul edilmektedir (Nures, Brgant; 2008:365-
367). Bu nedenle miizikal bir ortamda sarki soézleri o6grencilerin gercek yasamda
kullanabilecekleri ve karsilasabilecekleri 6rnek olay durumlarini ve problemlerini
kapsamaktadir. Sarki sozlerinin program icerigini tasarlama siireci, disiplinlerarasi icerik
tasarimi miizik ve matematik 6gelerini biitiinlestirmesi bakimindan orijinallik géstermektedir.

3.Icerigi olusturan sarkilar yeniden besteleniyormuscasina ciimle ciimle anlatimi kapsadig icin
yaraticilik siireci ortaya cikmakta, 6grenciler de bu modelden yola c¢ikarak kendi s6z ve
bestelerini olusturabilmektedir. Matematikle sinirli kalmayacak bu yaratici siire¢ baska
derslere de yansimaktadir. Miizik 6gretimi bakimindan sarki 6gretimi yontemlerine zenginlik
ve c¢esitlilik getirmektedir.

4.Gelistirilen bu model program gelistirme siiregleriyle uyumlu asamalar1 igerdiginden
program gelistirme alani ile tutarhilik gostermektedir. Bu bakimdan 6nemlidir.

5. Modelin 6grenci nitelikleri, simif atmosferi, 6gretmenlerin hizmet ici egitimleri, baska
arastirmalara ilham vermesi, miizikal ve matematiksel {riinleri bakimindan gesitli ve zengin
ciktilar1 bulunmaktadir.

Problem ciimlesi

Bu arastirmada problem climlesi asagidaki gibi ifade edilmistir. Disiplinler arasi bir yaklasimla
miizikle matematik 6gretiminde icerik diizenlemede bir model nasil gelistirilir ve modelin
uygulama asamalari nelerdir?

Sinirlhiliklar

1. Bu arastirma TUBITAK destekli 106G140 no’lu KAMAG projesi olan “Matematik
Ogretiminde Miizige Dayanan Materyal Gelistirme” projesinin pilot uygulamasiyla
siurhdir.

2. Projede elde edilen nicel veriler kullanilmamis olup deney gruplar i¢cin arastirmaci
tarafindan gelistirilen Miizik Materyalini Kullanma Kilavuzu’'nda yer alan asamalara
dayali olarak 6gretim gerceklestirilmigtir.

3. Milli Egitim Bakanhg tarafindan uygulamaya konulan 2006 yih ilkogretim Okullar: 3.
Sinif Matematik Dersi Ogretim Programi kazamimlariyla simrlidir. Ancak, Matematik
Dersi Ogretim Programlari sarmal bir igerige sahip oldugundan 2018 yih ilkokul
Matematik Dersi Ogretim Programi kazanimlari, 2006 yili Matematik Dersi Ogretim
Programi kazanimlarini da kapsamaktadir. Bu nedenle gelistirilen model halihazirda
islevsel bir modeldir.

4. Bu arastirma s6z konusu projenin deney gruplari pilot uygulama asamalarini
kapsamaktadir.

YONTEM

Bu arastirmada konu edinilen modelin asamalar1 lkégretim 3.simif miizik etkinlikleriyle
destekli matematik dersinin ilkégretim Ogrencilerinin tutum, erisi, ¢coklu zeka alanlar1 ve
hatirda tutma dilizeyi lizerindeki etkilerinin arastirildigi projenin pilot uygulamasinda
kullanilmigtir. Arastirmada On-test - Son-test Kontrol Gruplu Deneysel Desen (OSKD), zaman
serileri deseniyle birlikte kullanilmistir. Ayn1 zamanda nitel veriler de elde edildigi i¢cin karma
desende bir arastirma niteligindedir. Nicel verilerin sunulmadigi bu arastirmada igerik
diizenlemesi Program Gelistirme agisindan “Disiplinler arasi icerik Diizenlemesi” kapsaminda
bir 6rnek olay /durum calismasi olarak goriilebilir. Durum c¢alismasi bir olayin, ortamin,
programin sosyal grubun ya da birbirine bagh sistemlerin derinlemesine incelendigi yontem
olarak tanimlanmaktadir (Biiyiikéztiirk, 2010:273). Durum calismasi bir ya da birka¢ durumun
detayli bir sekilde incelenmesini gerektiren nitel bir arastirma seklidir (Tirkdogan, 2014:49)
Bu makalede deney gruplarinda diizenlenerek uygulamaya sokulan model, kendi icinde alt
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uygulama basamaklarina sahip bir sistem/durum olarak degerlendirilebilir. Arastirmalarda
durum ¢alismalar1 bir olay1 meydana getiren ayrintilar1 tanimlamak ve gormek, bir olaya iliskin
olas1 aciklamalar1 gelistirmek, bir olay1 degerlendirmek amaciyla kullanilabilmektedir. Bu
arastirma, modelin uygulama asamalarini ve ayrintilarini goéstermesi bakimindan
arastirmacinin ayni zamanda proje yuriitliciisi olarak goézlem ve uygulamalarina dayal
gozlemsel bir durum ¢alismasidir.

Tablo.1 Karma Desende Miizikle Matematik Ogretimi Modeli

Grup No Grup Ad1 On-test Deneysel islem/Nicel ve Nitel Veriler Son-test
1,2,3,4,R Deney Matematige Miizik Etkinlikleri ile Desteklenmis Matematige
Gruplari Yonelik Tutum Matematik Ogretimi, Zaman Serileri Yonelik Tutum
Olgegi, Deseni Olcegi,
Co_}(lu Zeka Co_klu Zeka
Olgegi, Ogrenciler i¢in Sarki Gézlem Formu, Olgegi,
Matematik Ogretmen I¢in sarki Gézlem Formu, Matematik

Basar Testi Basar Testi

Veliler icin Ogrenci Sarki Gézlem Formu
Veli Toplantisi ve goriismeler, video

kayitlari
1,2,3,4R Kontrol Matematige Matematik Ogretim Programi Matematige
Gruplari Yonelik Tutum Etkinlikleri Yonelik Tutum

Olgegi, Olcegi,
Coklu Zeka Coklu Zeka
Olgegi, Olcegi,
Matematik Matematik
Basar Testi Basar Testi

BULGULAR
Modelin Asamalari

“Disiplinleraras1 Yaklasimda Bir Model Onerisi: Miizikle Matematik Ogretimi” modeli projenin
nicel ve nitel verileri elde edilirken dort asamada uygulanmistir.

1.Asama: Miizikle Matematik Ogretimi icin Ihtiyac Analizi / Problemi Tanmimlayan
Program Gelistirme Grubunun Olusturulmasi.

Disiplinler aras1 yaklasim, gercek anlamda 6gretimde biitiiniiyle kavramlar, problemler ya da
kavramlarin uygulama alaninin olusturuldugu farkh alanlardaki bilgilerin etkili bir bigimde
biitiinlestirilmesini gerekli kilmaktadir (Yildirim, 1996). Miizikle matematik 6gretimi icin
program gelistirme modelinde birinci asama ihtiya¢ analizini yapabilecek, miizikle matematik
O0gretiminin sentezini yapabilecek program gelistirme grubunun olusturulmasidir. Bu grup
miizik egitiminde program gelistirme, miizik egitimcisi, mizik 6gretmenleri, matematik
egitimcisi, matematik egitiminde program gelistirme, 6lgme ve degerlendirme, deneysel
psikolog, istatistikci ve sinif 6gretmenlerinden olusturulan siirekli etkilesim ve iletisim icinde
olan uzmanlardan olusturulur. Bu ekipte bulunan uzmanlar miizik ve matematik 6gretim
programlarini inceleyerek hangi ihtiyaclar dogrultusunda, miizik ve matematigin disiplinler
arasi bir yaklasimla nasil sentezlenebilecegi ya da miizigin nasil kullanilacagi lizerinde goriis
birligi olustururlar. Kazanimlarin bilissel, duyussal ve devinissel alanin hangi basamaginda
oldugunu gosteren bir belirtke tablosu hazirlanir. Disiplinler arasi programin yarari
konusunda alan c¢alismas1 yaparak ¢alismanin problem durumunu, amag¢ ve 6nemini ortaya
koyarlar. Problemin tanimlamasini bu grup yapar. Bu asamada ulusal ve uluslararasi raporlar,
kongre ve sempozyum bildirileri, yayinlanmis makaleler, ytliksek lisans ve doktora tezleri gibi
bilimsel calismalardan, MEB’ nin yayinlarindan, mevcut program incelenerek ihtiya¢ analizi
yapilabilir.  Diger taraftan Delphi teknigi, Progel/Dacum, gozlem, meslek analizi, 6l¢me
araglar, testler, goriismeler gibi ihtiya¢ analizi tekniklerinden de yararlanilabilir. Elde edilen
bilgiler egitim ihtiyaci analiz yaklasimlarindan farklar yaklasimi, demokratik yaklasim, analitik
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yaklasim, betimsel yaklasimdan uygun olan tercih edilir (Demirel, 1998:99). Bu grup kendi
icinde;
A) proje degerlendirme ve

B) uygulama grubu olmak tizere ikiye ayrilir.

Proje degerlendirme grubunda miizik, matematik, program gelistirme, deneysel psikolog
istatistikci, 6lcme ve degerlendirme alan uzmanlari bulunur. Uygulamalarda kullanilacak olan
yonerge, etkinlik, giinlik ders planlari, icerik diizenlemesi, miizik materyalinin hazirlanip
seslendirilmesi, notaya alinmasi, kayit yapilmasi, testler, olcekler, gorlisme ve gozlem
formlarinin hazirlanip pilot uygulamalarinin gerceklestirilmesinden ve degerlendirilmesinden
sorumludur.

Uygulama grubunda ise daha c¢ok gelistirilen programi uygulayabilecek nitelikte
hazirbulunusluga sahip sinif 6gretmenleri, matematik 6gretmenleri, miizik 6gretmenleri
bulunur. Ozellikle simif 6gretmenleri miizik materyalinin ve giinliik ders planlarinin nasil
uygulanacagi konusunda 6n egitimden gegirilir. Miizik 6gretmenleri de sarkilarin bestelenmesi,
nasil seslendirilecegi ve kullanimi konusunda sinif 6gretmenleriyle isbirligi yaparlar. Sarki
sozlerinin ve bestelerinin kazanimlari, 6grencilerin gelisim ve 6grenme diizeylerine gore
matematigin kavramlarini, kurallarini, ilkelerini, gercek problemleri icermesine dikkat edilir.
Miizik, matematik ve sinif 6gretmenligi alanindan proje degerlendirme ve uygulama grubu,
birlikte calisarak tiim triinler doniit ve diizeltmeden gecirilir. Tiibitak tarafindan kabul edilen
106G140 no’'lu KAMAG Projesinin pilot uygulamasinda 1.2.3. ve 4.5.6. linite basar1 testi
gelistirilirken 6nce mevcut programdaki tlnitelerin analizi yapilmis, matematik dersi 6gretim
programi dogrultusunda kazanimlar yeniden gozden gecirilerek, belirtke tablosu
hazirlanmistir.

2.Asama: Miizik Materyalinin Nasil Kullanilacagina Yénelik Yonergenin Olusturulmasi ve
Sarkilarin Kazanimlara Uygun Olarak Bestelenmesi.

Bu asamada ilkdgretim okullar1 3. Sinif matematik dersi 6gretim programinda yer alan tiim
kazanimlar gz oniine alinarak her kazanima uygun bir sekilde tanim, kural, kavram, problem
ve islem yollarina yonelik yasamin i¢inden sozler / giifteler yazilir. Yazilan sozlerin sinif
diizeyine, kazanimlara, konu alanina, hece veznine, Tiirkge dil kurallarina uygunlugu tim proje
ekibi tarafindan kontrol edilerek diizeltilir ve son sekli verilir. Son sekli verilen s6zler miizik
egitimcileri tarafindan ayri ayr1 bestelenir, en uygun olan beste ya da besteler secilerek
ogrencilere sunulur. Derse giriste, dersin islenisi sirasinda ve konunun pekistirilmesinde
etkinliklerle kazanimlara uygun olarak bestelenen tanim, kural, problem ve islem yollar
hazirlanan yonerge dogrultusunda yeniden besteleniyormus gibi, dersin en uygun asamasinda
climle ciimle 6gretilerek stire¢ icerisinde matematik temalar: islenir. Dersin sonunda ezgiler
Orff ¢algilar esliginde son kez tekrar edilerek pekistirme yapilir. Bu asamada bir taraftan simif
O0gretmenlerine egitim verilerek sarkilar oOgretilir ve kayith birer Orneginden calisarak
seslendirmeleri saglanir. Sarkilar, ilkokul 3. Sinif 9-10 yas diizeyindeki 6grencilerin miiziksel
gelisim ozellikleri ve Ilkégretim okullar1 3. Simf Miizik Dersi Ogretim programi dikkate
alinarak gelistirilir. Sarkilarin ses aralifinin en fazla Do1-Do2 oktav sesleri arasinda olmasina
dikkat edilir. Basit élgiiler kullanilir. Sarki sozlerinin prozodisinin uygun olmas: ve ilkokul 3.
Sinif 6grencilerinin ve 6gretmenlerinin seslendirebilecegi gii¢liik diizeyinde bestelenmesi
gerekir. Ritmik ve melodik bakimdan kolay, zevkli, 68retici olmas1 6n plana alinir. Bu nedenle
gelistirilen tiim sarkilar notalariyla ayrica bir repertuar olusturur. Her bir 6grenme modiiliiniin
bir CD’ si olusturulur. Kulaktan o6gretim yo6ntemi tekniklerinden sarkinin sézlerinden,
ritminden bazen de ezgisinden yola ¢ikilarak 6gretim teknikleri sarkilarin 6zelliklerine gore
yeniden besteleniyormus gibi uygulanir. Pilot uygulamalar siirecinde Ogrenci icin Sarki
Degerlendirme Formu 6grencilere, Ogretmen I¢in Sarki Degerlendirme Formu da 6gretmenlere
verilerek 6grencilerin sarkilar1 ne derece dogru ve severek seslendirdikleri degerlendirilir. Veli
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Gozlem Formu ile de Ogrencilerin evlerinde odevlerini yaparken sarkilar1 kullanip
kullanmadiklar1 hakkindaki gozlemleri degerlendirilir. Ogretim siireci icinde sarki kullanimi
arastirmaci tarafindan olusturulan yénerge dogrultusunda gerceklestirilir.

3.Asama: Miizik Materyalinin Yer aldigi Ogrenci ve Ogretmen Modiiliiniin Gelistirilmesi
(Disiplinler arasi Igerik Diizenleme Asamasi).

Bu asamada ilkégretim Okullar1 3. Simf Matematik Dersi Ogretim Programi incelenerek
programin iceriginin nasil diizenlendigi ortaya konulur. Disiplinler arasi icerigi olusturan sarki
sozlerindeki anlam, mesaj, soru, problem ¢6zme asamalarinin matematik alaninda kullanilan
olgu, sembol, tablo, akis, grafik, resim, sekillerle birlikte uyumlu olmasina 6rgiitlenmesine
dikkat edilir. Gorsel diizenleme olarak uygun cizimler, biiyiikliik, oran, oranti, renk ve
bicimlere yer verilir. Ayn1 zamanda gorsel diizen 68rencilerin bazi yordamalar yapmasina izin
vermelidir. Bunun yani sira 6grenci icerikteki gorsellerden ve sarki sozlerinden hareketle
tliimdengelim ya da tiimevarim yoluyla kendi anlamin olusturmalidir, iliskileri kurabilmelidir.
Matematik dersi 6gretim programi sarmal bir yapida olup, o6nkosul O6grenmelere
dayanmaktadir. Bu nedenle gelistirilen sarkilar ve icerik ilkokul ve ortaokul diizeyinde de
kullanilabilecek diizeyde ise yarardir. Disiplinler arasi icerik matematik 6gretiminde dikey
kaynasikligl, miizigin bellek destekleyici bir 68renme stratejisi olarak kullanimini ve icerdigi
sarki s0zl niteligi ve ezgisiyle miizik alaniyla yatay kaynasiklig1 da saglamaktadir.

Ornegin, 2006 Ilkégretim okullar1 matematik dersi 6gretim programinda 1. Unite 6grenme
alani sayilar, 2. Unite 6grenme alani sayilar ve 6lcme, 3. Unite 6grenme alani sayilar, 6lcme ve
veri’den olusmaktadir. Goriildiigl gibi yeni iinite dnceki tiniteleri kapsayarak gelismektedir. Bu
modelin dayandig1 projenin deneysel bir proje olmasindan dolay 6grenci ve 6gretmen igin 12
kitapcik (Ogretmen igin 6, 6grenci igin 6 olmak tizere) 1.2.3. {initeler icin, 12 kitapgik da 4.5.6.
tiniteler icin olusturulmustur. Toplam 24 adet 6grenci ve 6gretmen icin icerik diizenlemesi
sarki sozlerine gore deney grubu ve ayrica kontrol gruplari i¢cin yapilmistir. Kazanimlara gére
bestelenen sarki sozleri dikkate alinarak her bir kazanima yo6nelik s6zlerin merkezinde ¢alisma
yapraklari, etkinlik yapraklar1 ve degerlendirme yapraklarindan olusan modiiller
hazirlanmistir. Her modiiliin sonunda sarkilarin kaydinin oldugu CD yeralmistir. Kontrol
gruplu on-test son- test deseni ile birlikte her bir iinite i¢in gelistirilen testler arada zaman
serileri deseninin geregi olarak uygulanmistir. Ayrica her dénem sonu i¢in 1.2.3. liniteler igin
son test, 4.5.6. uiniteler icin son test hazirlanarak tim basar testlerinin KR 20, giivenirlik
diizeyleri hesaplanmis, gecerligi ve giivenirligi saglanmis tutum o6lcekleri, coklu zeka 6lcegi
(Selgioglu, 2006) On- test ve son-test olarak uygulanmistir. Deney ve kontrol gruplari 6gretmen
modulliiniin en arkasinda tnite testleri yer almaktadir. Bunun yani sira deney gruplari
O0gretmen kitap¢iginin en arka boéliimiinde kazanimlar dogrultusunda olusturulan bestelerin
notalar1 yer almaktadir. Deney ve kontrol gruplari icin tinitelere yonelik iiretilen 6gretmen ve
0grenci materyallerinin tlimiine modiil ya da kitap¢ik denilmektedir.

4. Asama: Programin Uygulanmasi ve Etkililiginin Degerlendirilmesi: Ogrenci erigi, tutum,
coklu zeka alanlarinin diizeyinin, goriislerin belirlenmesi.

Bu asamada modelin dayandig1 projede uygulanan igerikle birlikte kullanilan sarkilarin
etkililigi zaman serisi deseni, ontest-sontest deseni kapsaminda test edilmistir. Matematik
Dersine iliskin Tutum Olgegi (Baykul 2003), Miizik Dersine iliskin Tutum Olcegi (Kocabas,
1997), alt1 lnite icin linite testleri ve dénem sonlarn icin iki Matematik Basar1 Testi
uygulanmigtir. Ogrenciler icin Gelistirilmis Coklu Zeka Olgegi (Selgioglu, 2006), Ogrenci icin
Sarki Degerlendirme Formu, Ogretmen i¢in Sarki Degerlendirme Formu, Veliler icin Ogrenci
Sarki Gozlem Formu (Kocabas, 2009), nicel verileri elde edip degerlendirmede gelistirilmis ve
kullanilmigtir. Ogrenciler ve Ogretmenler icin Gelistirilmis Yar1 Yapilandirilmis Goriisme formu
(Kocabas, 2009), nitel verileri elde etmek uygulanmistir. Kazanimlara dayali degerlendirmenin
on plana ¢iktig1 bu asamada siirece bagh degerlendirmeler, 6grencinin, velilerin gortslerinin
alinmasi, video kayitlar1 c¢oklu bakis acgisiyla programin eksikliklerinin ortaya konup
gelistirilmesinde gz dniinde bulundurulmasi gereken énemli veriler saglar.
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Disiplinler arasi Modelin Ciktilari

Disiplinler aras1 bir icerik ve siire¢ icerisinde miizigin bir strateji ya da yontem olarak
kullanildigi bu modelde hem miizik hem matematik 6gretiminde ayr1 ayri ve birlikte
kullanilabilecek sekilde bir¢ok {iriin elde edilir. Bu iiriinler;

1. Gegerligi ve Glivenirligi test edilmis kullanish matematik {inite testleri,

2. Gecerligi ve Glivenirligi test edilmis, kullanigsh 1.2.3. {initeyi kapsayan ve 4.5.6. iiniteyi
kapsayan donem sonu testleri,

Ogrenci icin Sarki Degerlendirme Formu,
Ogretmen I¢in Sarki Degerlendirme Formu,
Veliler icin Ogrenci Sarki Gozlem Formu,
Veli Toplantisi ve goriismeleri,

Video kayitlari,

© N kW

iIkégretim Okullar1 3. Simf Matematik Dersi 1. 2. ve 3. iiniteleri icin deney ve kontrol
gruplarinda 6gretmen ve 6grenciler icin kullanilmak tizere toplam 24 kitapg¢ik (Modiil)
olusturulur.

9. Bu model test edilmek icin yiliksek lisans ya da doktora diizeyindeki calismalara ilham
verir.

10. Sekiz adet Orff galgilar1 takimy,

11. Matematik 6gretimine yonelik ilkokul ve ortaokul siirecinde kullanilabilecek sarki
repertuarl.

Tablo.2. Model kapsaminda iiretilen sarkilar

Unite No Kazanim sayis1 Uretilen Sarki sayis1 (segilen
sarkilar)

1. Unite: Sayilar 1-10 12 sarki

2. Unite: Sayilar, Olgme 11-28 24 sarki

3. Unite: Sayilar, Olgme, Veri 29-47 35 sarki

4.Unite: Geometri, 48-60 11 sarki

5.Geometri, Olgme 61-73 11 sarki

6.0nite: Sayilar, Olcme 74-80 8 sarki

Toplam: 102 sarki, Carpim tablosu igin : 2
beste

SONUC ve TARTISMA

Bu arastirmada miizikle matematik 6gretiminde disiplinlerarasi bir yaklasimla gelistirilen bir
model asamalariyla ortaya konmaya c¢alisiimaktadir. Bu modelin birinci asamasi, miizikle
matematik 6gretimi i¢in ihtiya¢ analizi / problemi tanimlayan program gelistirme grubunun
olusturulmasi asamasidir. Disiplinler arasi bir anlayisla olusturulan bu grupta hem matematik
hem de miizik alanindan uzman egitimciler, program gelistirme uzmani, deneysel psikolog,
istatistik uzmani, 6lgme ve degerlendirme uzmani bulunmaktadir. Bu grup disiplinler arasi
program degerlendirme grubunu olustururken ayni zamanda bu grubun i¢cinde egitim sistemi
icinde uygulamadan gelen sinif 6gretmenleri ve miizik 6gretmenlerinden olusan uygulama
grubu da bulunmaktadir. ikinci agama, miizik materyalinin nasil kullanilacagina yénelik
yonergenin olusturulmasi ve sarkilarin kazanimlara uygun olarak bestelenmesi asamasindan
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olusmaktadir. Bu asama modelin en 6nemli asamasidir. Bu yonergenin iki gereksinimden
kaynaklandig1 sdylenebilir. Yapilan bazi arastirmalara bakildiginda miiziksel zekdnin coklu
zeka alanlarina eklemlenerek var olan miiziklere yeni sozlerin uyarlanarak kullanildigi ya da
ogretildigi gorilmektedir (Sargin, 2016; Al, 2016). Diger taraftan Yagisan, Koksal ve Karaca
(2014) tarafindan yapilan arastirmada deney grubundaki 6grencilerin sarkilar1 dinleyerek,
soyleyerek derse aktif olarak katildiklar1 belirtiimektedir. Dincer vd.(2008) ilkégretim
okullarinda miiziklendirilmis matematik oyunlarinin kullanildigi bir ¢alisma sonuglarini
paylasmislardir. Yalovali (2019) tarafindan miizikle biitiinlestirilmis matematik ile fen ve
teknoloji derslerine iliskin yapilan diger bir arastirmada giinliik ders planlari ile mizikle
biitiinlestirme etkinlikleri uygulamaya gecirilmistir. Bu baglamda kazanimlar, 6§renme ve
0gretme yontemi, 6grenme-0gretme stireci, etkinlikler, kullanilan egitim teknolojileri, arag¢ ve
gerecler bitiinlestirmeye yoOnelik olarak yeniden diizenlenmistir. Miizik ve matematik
biitlinlesmesinin saglanacagi bu asamada sarki s6zlerinin ayn1 zamanda icerigin dersin kritik
en 6nemli kazanimlarini gerceklestirecek diizeyde bir gecisi saglamasi gerekmektedir.

Bu arastirmada ise sarki sozlerinin hece vezninde olusturulmasi, seslendirmenin siire¢
boyunca dersin en uygun asamasinda (dikkati cekme, giris, gelistirme, sonu¢ vb.) sozlerin
yeniden besteleniyormuscasina climle ciimle gergeklestirilmesi, adeta anlatimin
miizikallestirilmesi son derecede yaratici bir siirectir. Bu siirecte 6grenciler farkinda olmadan
kendi hizlarinda yavas yavas miizige katilmakta kendilerini rahat ve 6zgiir hissetmekte,
sevdikleri miizik dersi ile korktuklar1 matematik dersini birlestirmektedirler. Ders, bir bakima
miizikal bir anlatima doniismektedir. Biitiiner (2010) tarafindan yapilan arastirmada ve bu
modelin uygulama asamalarinda Kocabas (2009) tarafindan gelistirilen “Miizik Materyalini
Kullanma Yonergesi” kullanilmistir.

Bilgi isleme kurami ile aciklanmaya calisildiginda 6gretmenin dikkat cekme, giidiileme, gézden
gecirme, derse gecis ya da bir soruyla derse girisinden sonra miizikal olarak kavram, ilke, kural
ya da problem ¢6zme asamalarina gecisiyle bu bilgiler duyusal kayda girmektedir. Gorsel,
isitsel ve dokunsal olarak c¢alisma yapraklari, etkinlik yapraklart ve degerlendirme
yapraklariyla secici alg1 ve dikkat siirecleri devreye girerek kisa siireli bellek icin girdileri
olusturmaktadir. Miizikle bu bilgiler (5-9 birim arasi 7 birim) (Tarman, 2016:40) kisa stireli
bellege gelir. Bu nedenle ezgilerin ilkokul 6grencilerinin belleklerinde tutabilecekleri kadar
gliclik diizeyinde (20 saniye) olmasina dikkat edilmistir. Agir tempoda aralikli olarak climle
ciimle seslendirilerek tekrar edilen sarkilar islenen derste daha sonra dogal hizina
ulagmaktadir. Ders, kullanilan materyallerle, etkinliklerle, miizikal bir derse doniismekte ve
kisa siireli bellekten uzun siireli belege kodlanmaktadir. Tekrarlarla ve 6rnek durumlara
uyarlamalarla konu pekistirilmektedir. Miizigin ritmini Orff ¢algilan ile tekrarlayip eslik
yapma, detaylandirip, yeni bilgileri organize etme, onemli 6grenme stratejilerindendir
(Kocabas, 1998). Uzun stireli bellege aktarmada sarkilarin verdigi anlamin ¢alisma, etkinlik ve
degerlendirme yapraklarindaki gorsellerle, sekil ve materyallerle pekiserek etkili oldugu
diisiiniilmektedir. Anlamsal, anisal ve islemsel belleklerin 6nceki 06grenilen sarkilarin
animsanmasinda, oOrgiitlenmesi ve hatirlanmasinda harekete gecirildigi sdylenebilir. Bu
modelde sol beynin daha iliskili oldugu sozel, matematiksel ve sag beynin one ¢iktig1 yenilikei
ve yaraticl igerigin birlestigi soylenebilir (https://www.ted.com» talks). Yazici’nin (2017)
aktardigina gore miizik beynin sag tarafin1 harekete gecirirken cocugun okudugu ya da sesli
soyledigi sozciikler sol tarafi harekete gegirir. Arastirmaya gore bu da dgrenme potansiyelini en az
bes kat artirir.

Uciincii asama, miizik materyalinin yeraldig1 égrenci ve d6gretmen modiiliiniin gelistirilmesi
(disiplinleraras: icerik diizenleme asamasi) asamasidir. Bu asama, disiplinler arasi icerigi
olusturan sarki sozlerinden hareket edilerek icerigin yeniden diizenlendigi asamadir. Sarki
sozlerinin merkezinde ¢alisma yapraklari, etkinlik yapraklari ve degerlendirme yapraklarindan
olusan modiller hazirlanarak hem 6gretmen hem de 6grenciler icin sarkilarin kaydedildigi,
ogrencilerin evde calisirken de dinleyebilecekleri ve sdyleyebilecekleri materyaller gelistirilir.
Bu asamada sinifta, basta isbirlikli 6grenme olmak tizere birgok aktif ve yapilandiricit 6grenme
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ve 0gretme yontem ve teknikleri ise kosulur. Hatta 6grencilerinin kendi s6z ve miziklerini
bestelemelerine izin verilir. Bu anlamda dgrencilerin de yaraticiliklarinin gelistigi bir asamadir.
Yalova’'nin (2019) aktardigina goére, An ve digerleri (2012), miizik-matematik biitiinlestirme
dersleri icin bir O6gretim modeli 6nermistir. Model, her asamada miizik ve matematige
odaklanan farkli diizeylerde bes asamadan olusmakta, birinci asamada, 6gretmenler miizik
kompozisyonu teorilerini veya miizik aleti ge¢cmisini kullanarak miizik bilgisini tanitirlar.
Miizik birinci asamada 6gretimin tek odak noktasi olacaktir. Ikinci asamada, égretmenler
miizik etkinligi ile ilgili matematiksel hedefler arasindaki baglantiy1 tanitirlar. Hem miizik hem
de matematik, ikinci asamada odak noktasi olacak, ancak miizik matematikten daha cok
odaklanmay1 gerektirecektir (Yalova, 2019:28). An, Capraro, Tillman, (2013) miizik ile
biitiinlestirilmis matematik derslerinden olusan o6rnekler sunmuslardir. Miizik ile
biitiinlestirilmis matematik dersinde 6grenciler, notasyon kullanma, miizik aletlerini kullanma
ve konu ile ilgili kendi bestelerini yaratma firsati bulmustur. Bu modelde miizik ve matematik
iceriginde 0Ogrencilerin kendi becerilerini uygulama, deneyimleme sansi verildigi
belirtilmektedir.

Dordiincii asama, programin uygulanmasi ve etkililiginin degerlendirilmesi asamasidir.
Ogrenci erisi, tutum, coklu zeka alanlarimin diizeyinin, gériislerin belirlenmesi. Bu asama
modelin uygulandig1 etkililiginin test edildigi ve tekrar degerlendirildigi asamadir. Ogrenci
erisisi, tutum, ¢coklu zeka alanlarinin diizeyi ve nitel verilerden yolacikilarak program hakkinda
bir yarginin verildigi asamadir. Programda gerekli diizeltme ve iyilestirmeler yapilarak
program yayginlastirilir. Bu degisiklikler 6gretmen egitimini de zorunlu kilmaktadir. Bu model
program gelistirme stlirecinin asamalari ile de tutarlilk gostermektedir. Gelistirilen model
Onerisi yontemsel agidan neden-sonugc iliskisinin kurulabildigi kontrol gruplu 6n test-son test
ve zaman serisi desenine ve nicel verilere dayali olarak uygulamadan hareketle kavramsal bir
cerceve sunmakta bu baglamda nitel bir 6zellik gostermektedir. S6z konusu model 6nerisi
egitim bilimleri, simif egitimi, matematik, miizik, program gelistirme, istatistik, 6lcme ve
degerlendirme alanlarina dayal gii¢lii kuramsal temellere sahip oldugundan disiplinler arasi
bir yaklasimi sergilemektedir.

Bu nedenle miizigin yararlari, bilissel yonlerden (yani, simif ortaminin iyilestirilmesi,
O0grenmenin kolaylastirlmasi ve olgularin hatirlanmasi / hatirlamanin gelistirilmesi,
ogrencilerin motivasyonu ve arastirilmasi ve icerigin derinlemesine arastirilmasi) duyussal
yonlere (yani, stresin azaltilmasi, eglencenin arttirilmasi ve 6grenci 6gretmen iliskilerinin
gelistirilmesi) kadar cesitlilik gostermektedir (Crowther, 2011ve Mc Fadden, 2012).

ONERILER

1.Disiplinlerarasi proje ya da ders igerigi gelistirilirken problem durumunun, problem
climlesinin ve alt problem climlelerinin ya da icerige yonelik sorularin gercek bir problemin
¢Oziimiini ele alacak sekilde olusturulmasi gerekir.

2.Miizik egitiminin hangi alt boyutunun hangi kuramsal temeller ¢ergevesinde kullanilabilecegi
g6z 6nline alinmahdir.

3.Sarki ya da ezgilerin hangi amacla, nasil kullanilacagina iliskin bir yonerge daha sistemli
uygulamalar saglayacaktir.

4.11gili disiplinlerin kazanimlarina hizmet edecek bir icerik diizenlemesi yapilmahdir.
5.Her alandan ya da disiplinden mutlaka uzman ve uygulayicilar bulunmalidir.

6.Projenin niteliginden dolay1 biiyiik grup calismalarinin gerektirdigi durumlarda ¢alisanlarin
psikolojik ve kurumsal faktorlerden kaynaklanan sorunlari projelerin amaglarinin
gerceklesmesini ve kamu yararini olumsuz etkileyebilir. Bu nedenle proje ekibini secerken
proje ylriitiiciilerinin ¢ok hassas olmalari 6nerilmektedir.
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7.Bu model baska alanlarin 6gretiminde de kullanish bir model olabilir.

8.Miizik etkinlikleriyle biitiin derslerin ya da disiplinlerin 6gretimi iliskilendirilerek Miizik
Yoluyla Ogrenme bir yontem olarak kendi kazanimlarinin disinda da kullaniimalidir.

9.Egitim sisteminin yalnizca yetenekli 6grencileri degil miizik egitiminden yararlanma hakkini
tlim 6grencilere vererek demokratik bir sanat egitimi sunma islevi, miizik egitimi hakki kamu
icin gbz 6niine alinmalidur.

10.0grencilerin kendi s6z ve miiziklerinin yapmalarina izin vererek onlar1 yaraticiiklarini
ortaya koymada cesaretlendirmek gerekmektedir.
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A Model Proposal in an Interdisciplinary Approach:
Teaching Mathematics with Music?

Ayfer KOCABAS?
Abstract
Turkey has been participating in international TIMMS exams since 1999 and PISA exams since 2003, but it
seems that despite the passing time, it has not been able to move from the back to the front row in the
ranking. National and international researches have shown that Interdisciplinary use of music in
mathematics teaching, which has positive effects in many areas, can contribute to the methods and
strategies used. A model proposal was developed for the use of music in mathematics teaching based on the
TUBITAK project, whose aim is to develop material based on music in mathematics instruction and to
investigate the effects of 3rd grade students on attitude, achievement, multiple intelligence domains and
remembering levels by the researcher. This research was an observational case study according to the
observations and applications of the researcher as the project manager in terms of showing the
application stages and details of the model. Based on this project, a model that can be followed in teaching
of music in mathematics instruction and other fields is suggested. Based on the quantitative data, the model
proposal developed from this project will enable the use of music in mathematics instruction to be more
systematic by freeing it from randomness. This model proposes an interdisciplinary approach as it has
strong theoretical foundations based on educational sciences, elementary teacher education, mathematics,
music, curriculum development, statistics, measurement and evaluation.

Key Words: Interdisciplinary approach, teaching mathematics with music, mathematics teaching, music
teaching, model proposal.

INTRODUCTION

Our country has been participating in TIMMS exams held at the international level since 1999 and
PISA exams since 2003. In the PISA 2018 results, Turkey ranks 40th among 78 countries in
Reading Skills. It ranks 42nd in mathematics among 79 countries and 33rd among 37 OECD
countries (pisa.meb.gov.tr, 2018 Turkey Preliminary Report). Singapore is the most successful
country in the TIMMS 2019 fourth grade math assessment with a score of 625, while Hong Kong,
South Korea, Taiwan and Japan are other high-achieving Asian countries. The average
mathematics score at the fourth grade level in Turkey was calculated as 523. With this score,
Turkey ranked 23rd among 58 participating countries. (odsgm.meb.gov.tr, Timms 2019 Turkey
Preliminary Report). In TIMSS 2019, it was seen that there was a relationship between the socio-
economic status of the students and their average score. Accordingly, as the socio-economic status
of the student improves, the score increases. 12% of students in Turkey could not reach the lower
mathematics proficiency level. The rate of students with advanced mathematics proficiency
remained at the level of 15%. Among the reasons for the failure in teaching mathematics, students'
negative attitudes towards mathematics, low academic self-concept, lack of self-confidence due to
fear of mathematics, as well as the methods used by primary school teachers, socio-economic
status of the family, learning resources at home, questions asked in student and parent
questionnaires and number books at home, internet connection and/or having a room of their
own, and the education and job status of the parents were effective and can make the lesson boring
and unpleasant (Baykul, 2003:11, odsgm.meb.gov.tr, Timms 2019 Turkey Preliminary Report).
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There are common grounds between music, which is the representative of art, and mathematics,
which is considered to be the representative of science. When we look at the results of some
studies conducted in our country, according to the findings of the research conducted by Karsal
(2004), in which the relationship between the mathematics and music abilities of the 8-year-old
students in the 1stlevel of primary education was examined, a statistically significant relationship
of 0.42 was found between the musical abilities of the students and their mathematics
achievement. Mathematics success increases as students' musical ability increases. In addition,
according to another finding of the research, a statistically significant 0.30 correlation was found
between students' musical abilities and abstract intelligence. In other words, as students' musical
ability increases, their abstract intelligence also increases. Besides, Shaw, Graziano, Peterson,
(1999). Dikici (2002), Kocabas (2003), Cavanaugh, (2005). Yoshida, (2005). G6giis (2008), Dinger,
Ece and Yildizlar (2008), Kocabas (2009), Tiimer (2010), Talsik (2013), Ataman (2014), Yagisan,
Koksal, Karaca (2014), Tan (2016), Kivilcim and Many studies by Mertoglu (2017), Isitan and
Dogan (2020) show the positive relationship between music and mathematics and the positive
effects of the use of music on mathematics achievement. In another study conducted by Vural, Ece,
and Eren (2019: 66), it was revealed that the music played to the students in the mathematics
lesson created some clues through the images they involuntarily envisioned in their minds and
had positive effects on the success of the lesson. According to Gardner et al. (1996), children can
benefit from different intelligences and gain access to mathematics by using music to improve
their understanding of mathematical concepts and skills through enjoyment. The problems and
solutions of our age are not limited to the knowledge and skills in a single field, but require the
arrangement of more than one subject area by combining them in a meaningful way, their
functional implementation, and the development of new teaching and learning methods and
strategies. According to Duman and Aybek (2003) quoted by Jacobs (1989), the interdisciplinary
teaching approach is defined as an approach that takes a subject, event, problem, title or
experience to the center with the method and understanding of more than one discipline.
According to Yildirim (1996), based on a certain concept (or problem, subject) in interdisciplinary
teaching, knowledge and skills that can shed light on this concept from different aspects are
integrated by taking from related fields. In other words, thanks to an interdisciplinary
organization, the teaching process helps both to learn the knowledge and skills of certain
disciplines and to use them in a meaningful way. The interdisciplinary approach, associating with
other disciplines, has been put into practice in our country with the 2006 Primary Schools
Curriculum (MEB, 2006). In the implementation of the Primary School Mathematics Curriculum
(MEB 2015, 2018), it is emphasized that mathematics is a part of life. It was desired to emphasize
the relationship between the subjects such as healthy and planned life, tax awareness, social
security rights and obligations, savings awareness, which are encountered both in daily life and
included in the life studies and social studies course, with the mathematics course subjects. In
addition, it was recommended to reveal the different learning styles and strategies of the students.

The concept of “interdisciplinary” has evolved over time as a multi-disciplinary, cross-disciplinary
and transdisciplinary approach (Turna and Bolat; 2015). The cross-disciplinary approach is to
look at one discipline from the perspective of another discipline. In the cross-disciplinary
approach, one of the two disciplines is dominant over the other. The other discipline is passive.
Subjects such as the history of mathematics and the physics of music can be studied with a cross-
disciplinary approach. In this research, since mathematics achievements are tried to be created
through music material, it can be considered as a cross-disciplinary approach. The pilot project of
the TUBITAK-supported KAMAG project no. 106G140, "Developing Music-Based Materials in
Mathematics Teaching", which was accepted by the Ministry of National Education in order to
develop positive attitudes of primary school 3rd grade students towards the mathematics lesson,
to increase their academic achievement, and to reveal the extent to which they activate multiple
intelligence areas. “A Model Suggestion in Interdisciplinary Approach: A model consisting of four
stages has been developed in the model of “Teaching Mathematics with Music” (Kocabas,
2019:24).
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Purpose of the Model

It was aimed to reveal the stages of the mathematics teaching model with music with an
interdisciplinary approach and to organize a systematic program content, starting from an
experimental application in terms of gaining mathematical competences, developing a positive
attitude towards mathematics in students and triggering academic success from the findings of
the research literature.

Importance of the Model

1. The positive effect of mathematics on the mental and intellectual development of the individual
and the fact that children and young people are not afraid of and love mathematics positively affect
academic success. Many of the students stay away from math activities for fear of making
mistakes. The difficulty of learning mathematics arises not only from the structure of mathematics
itself, but also from the prejudices and fears developed against it. Mathematics with music creates
data for sensory recording. Since songs become meaningful with selective perception and
attention, they are encoded from short-term memory to long-term memory (Tarman, 2016). This
is important in terms of developing positive attitudes towards mathematics by eliminating
prejudices and fears. For this reason, the model presents a learning strategy with music in terms
of information processing theory.

2. In addition, mathematics, which cannot be well connected with daily life from the first day of
school, is perceived by the student as a pile of rules that has no connection with life, since it is not
explained or explained what it is good for in daily life. The environment in which children
encounter problems is accepted as one of the basic elements that determine the method they
adopt while solving problems (Nures, Brgant; 2008:365-367). For this reason, lyrics in a musical
environment include case studies and problems that students can use and encounter in real life.
The process of designing the program content of the lyrics, interdisciplinary content design is
original in terms of integrating music and mathematics elements.

3. Since the songs that make up the content include sentence by sentence expression as if they are
being recomposed, the creativity process emerges, and students can create their own words and
compositions based on this model. This creative process, which will not be limited to mathematics,
is also reflected in other courses. In terms of music teaching, it brings richness and diversity to
song teaching methods.

4. Since this developed model includes stages compatible with curriculum development
processes, it is consistent with curriculum development area. It is important in this respect.

5. The model has various and rich outputs in terms of student qualities, classroom atmosphere,
in-service training of teachers, inspiring other researches, and musical and mathematical
products.

Problem Statement
In this research, the problem statement is expressed as follows.

How to develop a model in content arrangement in music and mathematics teaching with an
interdisciplinary approach and what are the application stages of the model?

Limitations:

1. This research is limited to the pilot implementation of the TUBITAK-supported KAMAG project
106G140, "Developing Music-Based Materials in Mathematics Teaching".

2. Quantitative data obtained in the project were not used, and teaching was carried out based on
the stages in the Guide for Using Music Material developed by the researcher for the experimental
groups.
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3. The 2006 Primary Schools 3rd Grade Mathematics Curriculum implemented by the Ministry of
National Education is limited to the achievements. However, since the Mathematics Curriculum
has a spiral content, the 2018 Primary School Mathematics Curriculum achievements also include
the 2006 Mathematics Curriculum gains. Therefore, the developed model is currently a functional
model.

4. This research covers the experimental groups of the project in question, the pilot
implementation stages.

METHOD

The stages of the model discussed in this research were used in the pilot application of the project,
which investigated the effects of primary school 3rd grade mathematics lessons supported with
music activities on primary school students' attitudes, achievement, multiple intelligence areas
and level of recalling. In the research, the Pre-test — Post-test Experimental Design with Control
Group was used together with the time series design. At the same time, it was a mixed design
research since qualitative data were also obtained. In this study, in which quantitative data is not
presented, content arrangement can be seen as a case study within the scope of "Interdisciplinary
Content Arrangement"” in terms of Curriculum Development. Case study is defined as a method in
which an event, environment, program, social group or interconnected systems are examined in
depth (Biiytikoztiirk, 2010:273). The case study is a form of qualitative research that requires a
detailed examination of one or more cases (Tilirkdogan, 2014:49). In research, case studies can be
used to identify and see the details that make up an event, to develop possible explanations for an
event, and to evaluate an event. This research is an observational case study based on the
observations and practices of the researcher as a project coordinator, in terms of showing the
application stages and details of the model.

Table 1. Model of Teaching Mathematics with Music in Mixed Pattern

Groups No Groups Pre-test Experimental Post-test
name Procedure/Quantitative and
Qualitative Data
1,2,3,4,R Experimental Attitude Scale Teaching Mathematics
Groups Towards Supported by Musical Attitude Scale Towards
Mathematics, Activities, Time Series Pattern Mathematics,
Multiple Multiple Intelligence
Intelligence Song Observation Form for Scale,
Scale, Students, Song Observation Mathematics
Mathematics Form for Teacher, Achievement Test
Achievement Student Song Observation
Test Form for Parents
Parent Meeting and interviews,
video recordings
1,2,3,4,R Control Attitude Scale Mathematics Curriculum Attitude Scale Towards
Groups Towards Activities Mathematics,
Mathematics, Multiple Intelligence
Multiple Scale,
Intelligence Mathematics
Scale, Achievement Test
Mathematics
Achievement
Test
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FINDINGS

Stages of the Model: “A Model Proposal in an Interdisciplinary Approach: Teaching Mathematics
with Music” model was applied in four stages while obtaining the quantitative and qualitative data
of the project.

1. Stage: Needs Analysis for Teaching Mathematics with Music / Establishing the Curriculum
Development Group Defining the Problem.

The interdisciplinary approach necessitates the effective integration of concepts, problems or
knowledge in different fields where the application area of the concepts is created in real teaching
(Yildirim, 1996). The first step in the curriculum development model for teaching mathematics
with music is the creation of a program development group that can analyze the needs and
synthesize the teaching of mathematics with music. This group consists of experts who are in
constant interaction and communication, consisting of curriculum development in music
education, music educators, music teachers, mathematics educators, curriculum development in
mathematics education, measurement and evaluation, experimental psychologists, statisticians
and classroom teachers. The experts in this team examine the music and mathematics teaching
programs and form a consensus on how music and mathematics can be synthesized with an
interdisciplinary approach or how music can be used in line with the needs. A table of indications
is prepared showing at which stage the acquisitions are in the cognitive, affective and
psychomotor domains. They reveal the problem status, purpose and importance of the study by
conducting fieldwork on the benefit of the interdisciplinary program. This group defines the
problem. At this stage, a needs analysis can be made by examining the current program from
scientific studies such as national and international reports, congress and symposium papers,
published articles, master's and doctoral theses, and the publications of the Ministry of National
Education. On the other hand, needs analysis techniques such as Delphi technique, Progel/Dacum,
observation, job analysis, measurement tools, tests and interviews can also be used. The obtained
information is preferred from the differences approach, democratic approach, analytical
approach, descriptive approach among the training needs analysis approaches (Demirel,
1998:99). This group in itself; is divided into two groups as,

A) project evaluation and
B) application group.

The project evaluation group includes music, mathematics, program development, experimental
psychologist, statistician, measurement and evaluation field experts. It is responsible for the
implementation and evaluation of the instructions, activities, daily lesson plans, content
arrangement, preparation and vocalization of the musical material, notation, recording, tests,
scales, interview and observation forms to be used in the applications, and the implementation
and evaluation of the pilot applications. In the application group, there are classroom teachers,
mathematics teachers, music teachers who are ready to apply the developed program. In
particular, classroom teachers are pre-trained on how to apply music material and daily lesson
plans. Music teachers also collaborate with classroom teachers in composing, how to sing and use
songs. Attention is paid to the fact that the lyrics and compositions include the concepts, rules,
principles and real problems of mathematics according to the achievements, development and
learning levels of the students. The project evaluation and implementation group from the field of
music, mathematics and classroom teaching work together to provide feedback and correction on
all products. 1.2.3rd and 4.5.6th units while the unit achievement test was being developed, firstly,
the units in the current program were analyzed, and the achievements were reviewed in line with
the mathematics curriculum and a table of specifications was prepared.
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2.Stage: Creating the Instruction on How to Use the Musical Material and Composing the
Songs in accordance with the Learning Outcomes.

At this stage, taking into account all the achievements in the Primary School 3rd Grade
Mathematics Curriculum, words/phrases from life are written about definitions, rules, concepts,
problems and procedures in accordance with each acquisition. The conformity of the written
words to the grade level, achievements, subject area, syllable meter and Turkish language rules is
checked by the entire project team and finalized. The finalized words are composed separately by
the music educators, the most suitable composition or compositions are selected and presented
to the students. Mathematics themes are taught during the process by teaching sentence by
sentence at the most appropriate stage of the lesson, as if the definitions, rules, problems and
procedure paths that were composed in accordance with the achievements with activities during
the introduction to the lesson, during the teaching of the lesson and for the consolidation of the
subject were recomposed in line with the prepared instruction. At the end of the lesson, the
melodies are repeated for the last time in the accompaniment of Orff instruments and
reinforcement is made. At this stage, on the one hand, the classroom teachers are trained and the
songs are taught and they are performed by working from a recorded sample. Songs are developed
by taking into account the musical development characteristics of primary school 3rd grade
students aged 9-10 and the Primary School 3rd Grade Music Lesson Curriculum. Care is taken to
ensure that the vocal range of the songs is between Do1-Do2 octave sounds at most. Simple
measures are used. The prosody of the lyrics should be appropriate and they should be composed
at the level of difficulty that primary school 3rd grade students and teachers can sing. It is
emphasized that it is easy, enjoyable and instructive in terms of rhythm and melodic. For this
reason, all songs developed also create a repertoire with their notes. CD of each learning module
is created. Based on the lyrics, rhythm and sometimes melody of the song, which is one of the
techniques of oral teaching method, teaching techniques are applied as if they were recomposed
according to the characteristics of the songs. During the pilot applications, the Song Evaluation
Form for the Student is given to the students and the Song Evaluation Form for the Teacher is
given to the teachers to evaluate how accurately and lovingly the students sing the songs. The
Parent Observation Form evaluates the students' observations about whether they use the songs
while doing their homework at home. The use of songs in the teaching process is carried out in
accordance with the instruction created by the researcher.

3. Stage: Developing the Student and Teacher Module Including Music Material
(Interdisciplinary Content Arrangement Phase).

At this stage, the Elementary Schools 3rd Grade Mathematics Curriculum is examined and it is
revealed how the content of the program is organized. Care is taken to ensure that the meaning,
message, question, and problem-solving stages in the lyrics that make up the interdisciplinary
content are in harmony with the facts, symbols, tables, flows, graphics, pictures and figures used
in the field of mathematics. Appropriate drawings, size, proportion, proportion, color and forms
are included as a visual arrangement. At the same time, the visual layout should allow students to
make some predictions. In addition, the student should create their own meaning by deduction or
induction, based on the visuals and lyrics in the content, and be able to establish relationships.
The mathematics course curriculum has a spiral structure and is based on prerequisite learning.
For this reason, the songs and content developed are useful at a level that can be used at primary
and secondary school levels. The interdisciplinary content also provides vertical cohesion in
mathematics teaching, the use of music as a memory-supporting learning strategy, and horizontal
cohesion with the music field with the lyric quality and melody it contains. For example, in the
2006 primary schools mathematics curriculum, the 1st unit learning area consists of numbers, the
2nd unit learning area consists of numbers and measurement, and the 3rd unit learning area
consists of numbers, measurement and data. As can be seen, the new unit develops by including
the previous units. Since the project on which this model is based is an experimental project, 12
booklets for students and teachers (6 for the teacher and 6 for the student) 1.2.3rd for units, all
12 booklets 4.5.6th created for the units. Content arrangement for 24 students and teachers in

ISSN: 2602-2516
Journal of Interdisciplinary Educational Research 2022; 6(12);125-137 130



Kocabas, A. / A Model Proposal in an Interdisciplinary Approach: Teaching Mathematics with Music

total was made according to the lyrics for the experimental group and also for the control groups.
Considering the lyrics composed according to the outcomes, modules consisting of worksheets,
activity sheets and evaluation sheets were prepared at the center of the lyrics for each outcome.
At the end of each module, there is a CD with the recordings of the songs. The tests developed for
each unit together with the pre-test post-test design with control group were applied as a
requirement of the time series design. In addition, 1.2.3rd for the end of each semester, final test
for units, 4.5.6th A post-test was prepared for the units, and KR 20, reliability levels of all
achievement tests were calculated, and attitude scales with validity and reliability, multiple
intelligence scale (Selcioglu, 2006) were applied as pre-test and post-test. Unit tests are located at
the back of the experimental and control groups teacher module. In addition, the notes of the
compositions created in line with the achievements are located at the back of the experimental
groups teacher's booklet. All of the teacher and student materials produced for the units for the
experimental and control groups are called modules or booklets.

4. Stage: Implementation and Evaluation of the Effectiveness of the Program.

Determining the level of student achievement, attitude, multiple intelligence domains, and
opinions. At this stage, the effectiveness of the songs used together with the content applied in the
project on which the model is based was tested within the scope of time series design, pretest-
posttest design. Mathematics Lesson Attitude Scale (Baykul 2003), Music Lesson Attitude Scale
(Kocabas, 1997), unit tests for six units and two Mathematics Achievement Tests were applied at
the end of the semester. Developed Multiple Intelligences Scale for Students (Selgioglu, 2006),
Song Evaluation Form for Student, Song Evaluation Form for Teacher, Student Song Observation
Form for Parents (Kocabas, 2009) were developed and used in the evaluation by obtaining
quantitative data. Developed Semi-Structured Interview form for Students and Teachers
(Kocabas, 2009) was applied to obtain qualitative data. At this stage, where the evaluation based
on the achievements comes to the fore, process-based evaluations, taking the opinions of the
students and parents, video recordings provide important data that should be taken into
consideration when revealing and developing the deficiencies of the program from a multiple
perspective.

Outcomes of the Interdisciplinary Model: In this model, in which music is used as a strategy or
method in an interdisciplinary content and process, many products are obtained that can be used
separately or together in both music and mathematics teaching. These products;

1.Validity and reliability tested useful math unit tests,

2.Validity and reliability tested, useful 1.2.3rd covering the unit and 4.5.6th end-of-term tests
covering the unit,

3.Song Evaluation Form for the Student,
4.Song Evaluation Form for Teacher,
5.Student Song Observation Form for Parents,
6.Parent meetings and interviews

7.Video recordings,

8.Primary Schools 3rd Grade Mathematics Lesson, total of 24 booklets (Modules) are created to
be used for teachers and students in the experimental and control groups,

9.This model inspires master's or doctoral-level studies to be tested,
10.8 sets of Orff instruments,

11.A song repertoire that can be used in the primary and secondary school process for teaching
mathematics.
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Table 2. Songs produced under the model

Unit No. Number of gains Number of Songs produced (selected
songs)

Unit 1: Numbers 1-10 12 songs

Unit 2: Numbers, Measurement 11-28 24 songs

Unit 3: Numbers, Measurement, Data 29-47 songs

Unit 4: Geometry, 48-60 songs

Unit 5: Geometry, Measurement 61-73 songs

Unit 6: Numbers, Measurement, 74-80 8 songs

Total 102 songs, for multiplication table : 2

compositions

CONCLUSION and DISCUSSION

In this research, a model developed with an interdisciplinary approach in the teaching of
mathematics with music is tried to be revealed with it’s stages. The first stage of this model is the
need analysis / problem-defining program development group for the teaching of mathematics
with music. This group, which is formed with an interdisciplinary approach, includes educators
who are experts in both mathematics and music, program development specialists, experimental
psychologists, statistics specialists, measurement and evaluation specialists.

While this group constitutes the interdisciplinary program evaluation group, there is also an
application group consisting of classroom teachers and music teachers who come from practice
within the education system. The second stage consists of creating the instruction on how to use
the musical material and composing the songs in accordance with the achievements. This stage is
the most important stage of the model. It can be said that this directive stems from two
requirements. When we look at some studies, it is seen that musical intelligence is used or taught
by adapting new words to existing music by articulating multiple intelligence areas (Sargin, 2016;
Al, 2016). On the other hand, in the study conducted by Yagisan, Koksal, and Karaca (2014), it is
stated that the students in the experimental group actively participate in the lesson by listening
to and singing songs. Dinger et al. (2008) shared the results of a study in which musical math
games were used in primary schools. In another study conducted by Yalovali (2019) on
mathematics, science and technology lessons integrated with music, daily lesson plans and music
integration activities were implemented. In this context, the learning and teaching method,
learning-teaching process, activities, educational technologies used, tools and equipment were
rearranged in order to integrate. At this stage, where the integration of music and mathematics
will be ensured, the lyrics should also provide a transition of the content at a level that will realize
the most critical gains of the course. In this research, creating the lyrics in syllabic meter,
performing the vocalization at the most appropriate stage of the lesson (attracting attention,
introduction, development, conclusion, etc.) sentence by sentence as if the words are being
recomposed, almost musicalizing the expression is an extremely creative process. In this process,
students feel comfortable and free to participate in music slowly at their own pace without being
aware of it, and combine the music lesson they love with the mathematics lesson they fear.

The lesson, in a way, turns into a musical expression. In the research conducted by Biitiiner (2010)
and in the application stages of this model, the “Guideline for Using Musical Materials” developed
by Kocabas (2009) was used. When it is tried to be explained with information processing theory,
this information enters the sensory record when the teacher moves to the concepts, principles,
rules or problem solving stages musically after attracting attention, motivation, reviewing,
transitioning to the lesson or entering the lesson with a question. Selective perception and
attention processes come into play with visual, auditory and tactile worksheets, activity sheets
and evaluation sheets, creating inputs for short-term memory. With music, this information (7
units between 5-9 units) (Tarman, 2016:40) comes to short-term memory. For this reason,
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attention was paid to ensure that the melodies were at a level of difficulty (20 seconds) that
primary school students could keep in their memories. The songs, which are repeated sentence
by sentence at a slow tempo, reach their natural speed later in the lesson. The lesson turns into a
musical lesson with the materials and activities used and is coded from short-term memory to
long-term memory. The subject is reinforced with repetitions and adaptations to sample
situations. Repeating the rhythm of the music with Orff instruments, accompanying, elaborating
and organizing new information are important learning strategies (Kocabas, 1998). It is thought
that the meaning of the songs in transferring to the long-term memory is reinforced by the visuals,
shapes and materials on the work, activity and evaluation sheets. It can be said that semantic,
memorial and procedural memories are activated in the recall, organization and recall of
previously learned songs. In this model, it can be said that the left brain is more related and the
verbal, mathematical and the right brain is prominent and innovative and creative content is
combined (https://www.ted.com > talks). According to Yazici (2017), music activates the right
side of the brain, while words that the child reads or speaks aloud activate the left side. According
to research, this increases the learning potential by at least five times. The third stage is the
development of the student and teacher module (interdisciplinary content editing stage) in which
the musical material is included. This stage is the stage where the content is rearranged based on
the lyrics that make up the interdisciplinary content. By preparing modules consisting of
worksheets, activity sheets and evaluation sheets in the center of the lyrics, materials are
developed for both the teacher and the students, in which the songs are recorded and that the
students can listen to and sing while working at home. At this stage, many active and constructive
learning and teaching methods and techniques, especially cooperative learning, are used in the
classroom. Students are even allowed to compose their own lyrics and music. In this sense, it is a
stage in which students' creativity develops. According to Yalova (2019), An et al. (2012)
suggested a teaching model for music-mathematics integration courses. The model consists of five
stages with different levels focusing on music and mathematics at each stage, in the first stage,
teachers introduce musical knowledge using theories of music composition or musical instrument
background. Music will be the sole focus of teaching in the first phase. In the second stage, teachers
introduce the connection between musical activity and mathematical goals. Both music and
mathematics will be the focus in the second stage, but music will require more focus than
mathematics (Yalova, 2019:28). An, Capraro, Tillman, (2013) presented examples of mathematics
lessons integrated with music. In the mathematics course integrated with music, students had the
opportunity to use notation, use musical instruments and create their own compositions on the
subject. In this model, it is stated that students are given the chance to practice and experience
their own skills in music and mathematics content. The fourth stage is the implementation of the
program and the evaluation of its effectiveness. Determination of student achievement, attitude,
level of multiple intelligence domains, opinions. This is the stage where the effectiveness of the
model is applied, tested and re-evaluated. It is the stage in which a judgment is given about the
program based on student achievement, attitude, level of multiple intelligence domains, and
qualitative data. The program is expanded by making necessary corrections and improvements in
the program. These changes also necessitate teacher training. This model is also consistent with
the stages of the curriculum development process. The developed model proposal presents a
conceptual framework based on the pre-test-post-test and time-series pattern with a control
group and quantitative data, in which the cause-effect relationship can be established
methodologically, and in this context, it shows a qualitative feature. The model proposal in
question exhibits an interdisciplinary approach as it has strong theoretical foundations based on
educational sciences, elementary teacher education, mathematics, music, curriculum
development, statistics, measurement and evaluation. Thus, the benefits of music range from
cognitive aspects (i.e, improving classroom environment, facilitating learning and
recall/improving recall of facts, motivation and exploration of students, and in-depth exploration
of content) to affective aspects (i.e., reducing stress, increasing enjoyment, and improving student-
teacher relationships). (Crowther, 2011, and Mc Fadden, 2012).
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SUGGESTIONS

1. While developing the content of the interdisciplinary project or course, the problem situation,
the problem sentence and the sub-problem sentences or the questions regarding the content
should be created in a way that addresses the solution of a real problem.

2. Consideration should be given to which sub-dimensions of music education can be used within
the framework of which theoretical foundations.

3.An instruction on how and for what purpose the songs or melodies will be used will provide
more systematic applications.

4. A content arrangement should be made that will serve the achievements of the related
disciplines.

5. There must be experts and practitioners from every field or discipline.

6. Due to the nature of the project, when large group work is required, the problems of the
employees arising from psychological and institutional factors may adversely affect the
realization of the objectives of the projects and the public interest. For this reason, it is
recommended that project managers be very sensitive when choosing the project team.

7. This model can also be a useful model in teaching other fields.

8. Learning through Music should be used as a method outside of its own acquisitions by
associating the teaching of all courses or disciplines with music activities.

9. The function of the education system to provide a democratic art education by giving all
students the right to benefit from music education, not just talented students, and the right to
music education should be taken into consideration for the public.

10. It is necessary to encourage students to express their creativity by allowing them to make their
own words and music.
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